
including, for example, ISM and government radiolocation

applications. Under such circumstances, Metricom respectfully

submits that it is incumbent on the Commission to satisfy itself

that if the Commission creates LMS using Teletrac's system

architecture, LMS will, in fact, be robust enough to be usable by

the American public.

30. Teletrac's Petition specifies that in order for its

technology to be usable, its technology needs an extraordinarily

quiet RIP environment over a very large area.W This, alone,

should give the Commission Pause since LMS will not be the only

primary user of this band and will be required to share the

spectrum with ISM users who are primary in the 902-928 MHz band.

Given the fragility of Teletrac's system, it cannot be obvious to

the Commission that Teletrac'8 system will be able to operate in

the presence of ISM equipment, or government radiolocation

services, nor is there anything in the record in this proceeding

that would suffice to raise the Commission's comfort level in this

regard.

31. Teletrac's highly sensitive architecture will be highly

susceptible to interference from relatively highly-powered

industrial, scientific and medical equipment, and government

radiolocation. This is particularly true because FCC rules do not

limit the amount of energy that ISM devices may emit between 902

928 MHz nor control the narrowly-operating frequency of ISM

~, Teletrac Petition, " 42-45.
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equipment. For example, peak emissions of some ISM heating

equipment may drift throughout much of the ISM frequencies because

Part 18 does not require the same degree of frequency stability

imposed on most communications transmitters by other parts of the

FCC's rules.

32. Thus, under the Commission's original criteria in its

Notice of Inquiry concerning A~, it must make a determination

as to whether the Teletrac wide-band system performs "most

effectively." Metricom submits that it does not.

IV. IF THE PeC IS INTBNT UPON CRBATING LMS IN THE 902-928 BAND, IT
SHOULD DO SO ONLY PURSUANT TO SUCH TECHNICAL STANDARDS AS WILL
PIRMIT PART 15 OPIRATIONS TO COEXIST WITH LMS IN TBIS BAND

33. Because Teletrac's system is so fragile, Teletrac's

Petition, at pages 26-32, asks the Carmission to give Teletrac

exclusive use of the bands at 904-912 MHz and 918-926 MHz by

revoking the conmission' s AVM spectrum- sharing policies. The

Commission should not grant Teletrac' s Petition in this regard

because the existing sharing arrangement has worked well (except

for Teletrac) and permitted operations in the band by a multitude

of users, inclUding Part 15 users. Therefore, the Coanission

should authorize LMS only on the condition that LMS is able to

share the 902-928 MHz band with other licensed services as well as

Part 15 services and devices.

be , 3, supra.
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34. The COIIIl\ission appears to be of this mind. Paragraph 21

of the Notice states: -The petitioner and some cammenters claim

that such systems [LMS systems] must be licensed on an exclusive

basis (one licensee per band in anyone geographic area) to operate

effectively and to promote further develoPment of the LMS industry.

The record does not appear to support this view.... We believe it

possible for wide-band pulse-ranging systems to operate on a non

exclusive basis, albeit with cooperation among co-channel licensees

serving the same area. We further believe that non-exclusive

licensing of LMS systems is the best means to promote competition

within the LMS industry and continued technological advances in LMS

services, possibly leading to more robust systems and more

efficient spectrum Sharing.-ZV

35. As noted above, except for Teletrac, the existing sharing

arrangement has worked well and permitted operations in the band by

a multitude of users, licensed and unlicensed. These users have

worked together to solve interference problems in the past and, if

the COIIIl\ission maintains a model for LMS like that which currently

exists for AVM, these users will continue to resolve interference

problems. However, the key to successful sharing is designing

W' While Metrican applauds the COIIIIlission's intentions
regarding a non-exclusive licensing scheme, Metricom (as noted
above) does not believe that Teletrac' s fragile system architecture
can operate effectively on a non-exclusive basis with other LMS
licensees or Part lS devices. Therefore, as explained above,
Metricom is concerned that the Commission will put itself in a
position of embracing the Teletrac technology as the de facto
technology for LMS.
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sufficiently robust equipment that can survive in the shared

spectrum environment and that can flexibly accommodate other users

as the FCC intended and apParently <a.e" Paragraph 21 of the

Notice) continues to intend. Every current user of the 902-928 MHz

band, other than Teletrac, has apparently been able to design such

robust equipment. Metricom believes the commission should require

Teletrac to do likewise by adopting technical standards that will

permit Teletrac-type equipment to co-exist in the 902-928 MHz band.

Not only would such standards allow the continued existence of Part

15 spread spectrum devices, it would assist Teletrac in assuring

that its system was robust enough to withstand minimal interference

and have a better chance of being successful in the

marketplace. iii Necessary standards for AVM equipment could be

the subject of a further Notice of Proposed Rule Making.

36. The American public has been well-served by spectrum

sharing in the 902-928 MHz band. The current shared environment

fostered by the FCC permits multiple entry and marketplace

experimentation with several different technological approaches to

perform a variety of functions. The public is thereby offered a

choice of technologies to fill its needs. This was obviously the

iii Because the Teletrac system is so susceptible to harmful
interference its reliability is suspect. The system could be
rendered useless by intentional or unintentional interference. If
the system is so fragile, how can it gain acceptance by the public?
Without assurances concerning the system's ability to operate under
less than ideal circumstances, there will be no marketplace
acceptance, systems will not be implemented, and frequencies could
lay fallow.
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purpose of the FCC's spectrum-sharing approach in this band, and it

has worked. Metricom questions why the Notice threatens all these

achievements.

37. The 902-928 MHz band can support, and has supported,

numerous applications of both licensed and unlicensed services that

meet critical user needs and facilitate important national and

local objectives. Continuing such a variety of applications will

be severely limdted if Teletrac is allocated exclusive use of most

of the 902-928 MHz band. A flexible use policy is necessary in the

902-928 MHz band in order to minimize the disruption to uses that,

while junior in the user hierarchy, nevertheless serve important

functions. As Metricom has suggested above, before the Coanission

considers any exclusivity for Teletrac's technology, or any other

technology, in the 902-928 MHz band, it should determine if such

technology will be able to maintain a reasonable level of

compatibility with users currently operating in the 902-928 MHz

band and how the Carmission will insure such exclusivity in a band

currently in use by millions of unlicensed devices. Metricom

believes that another Notice of Proposed Rule Making would be

necessary to develop a record to adopt the type of standards

Metricam has advocated in this part of its Comments.

V. MAltING TBLBTRAC' S TBCHlfOLOGY THB DB FACTO
LMS STANDARD VIOLATES TIll COIKJIfl:CATIQNS ACT

38. As noted, Teletrac seeks exclusive use of the 902-928 MHz

band due to the fragility of its system architecture. Such

exclusivity is counter to the FCC'S statutory mandate to promote
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the development of new teChnologie~ because, due to the

fragility of the Teletrac system, sharing is infeasible and the

Conmission will have adopted one technology to the exclusion of all

others. Such action is not necessary and will completely

discourage the development of any new technologies to provide LMS.

Such exclusivity is also counter to the FCC'S statutory mandate to

foster more effective use of radiet" because the Teletrac

technology will become the de facto standard for LMS in the 902-928

MHz band. Why should Teletrac invest in additional research and

development to make its technology more spectrum-efficient if it

not only has all the spectrum it needs to operate an inferior

technology, but 4 MHz more that it needs to operate an inferior

technology?1.II

39. Moreover, why should anyone attempt to develop a new

technology to operate in this band if it is assigned exclusively to

Teletrac's technology? Section 157 of the Communication Act (47

U.S.C. Sec. 157 (a) (1988» states: -Any person or party (other

than the Commission) who opposes a new technology or service

proposed to be permitted under this Act shall have the burden to

demonstrate that such proposal is inconsistent with the public

interest.- Therefore, Teletrac must not only demonstrate why its

proposed service is in the public interest, but it must also

w
w
w

47 U.S.C. Sec. 157 (1988).

47 U.S.C. Sec. 303 (g) (1988).

aH, paragraph 28, sugra.
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demonstrate why any other service in the band is contrary to the

public interest. Because the commission specifically rejects

Teletrac's request for exclusivity and explicitly endorses the

notion of a non-exclusive licensing scheme, the Conmission by

implication proposes the use of non-Teletrac (or nnewn) technology

to provide LMS. Consequently, Teletrac must demonstrate that other

uses of the frequency band are inconsistent with the public

interest. This, Teletrac has failed to do.

VI. CONCLUSION

WHBRBP'ORB, the premises considered, Metricom respectfully

requests that the Commission abandon the'prOPOsal in its Notice of

Proposed Rulemaking and maintain the status gpo insofar as AVM is

concerned. Alternatively, Metricam requests that the Commission

permit LMS operations only in accordance with strict LMS standards

which would permit the continued, meaningful operation of Part 15

devices in the 902-928 MHz band.

Respectfully Submitted,

MBTRICOM, INC.

By:
en M.

Larry S.
GINSBURG, P'BLDMAN & BRESS,

CHARTERED
1250 Connecticut Avenue, NW
Washington, DC 20036
202-637-9000
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Dated: June 29, 1993
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PART 15 TO AVM INTBRPERENCB TECHNICAL ANALYSIS

1. The following technical analysis is provided in order to
understand the potential for interference (whether harmful or not)
fx.Qm a Part 15.247 (spread spectrum) device .tQ a wideband AVM
system operating in the 902 to 928 MHz band. Since the present
wideband AVM allocations are centered on 908 MHz and 922 MHz, the
908 MHz frequency will be used for analysis since, due to
propagation losses, 908 MHz will represent the worst case for
interference.

2. The type of receivers used for wideband AVM are direct
sequence spread spectrum that make use of the time of arrival (TOA)
and a form of triangulation for determining the position of a
vehicle. The present systems that are on the air (most notably
PacTel Te1etrac) make use of about 4 MHz of spectrum centered at
908 MHz for the wideband transmissions from the vehicles to be
located. The wideband transmissions are initiated by a high
powered, narrowband paging signal at 925.015 MHz. The return
wideband transmissions from the vehicle are intended to be received
at various and multiple receiver site locations within the vicinity
of the vehicle. These return transmissions are about 10
milliseconds in duration, and the direct sequence receivers make
use of automatic gain control (AQC) during the 10 millisecond
period to maintain the signal to noise ratio during the vehicle
transmission.

3. The sensitivity of the direct sequence receivers is on
the order of -100 dam, but varies due to the local noise floor.
The processing gain is limited to between 10 dB and 20 dB. The
receive antenna gain is on the order of 10 dB. The sensitivity of
the receiver to interference is a function of how much position
accuracy is lost due to a signal (the worst case being a continuous
wave CW carrier) existing within the passband (presently up to 4
MHz) of the AVM receiver. The processing gain of the AVM receiver
helps mitigate this type of interference, but can only reduce the
effect by 10 to 20 dB. From practical field experience and
knowledge of the AVM systems, the present systems seem able to
tolerate an additional 10 dB level of interference without
·serious· degradation. This, of course, is highly variable, but
will be assumed in the analysis.

4. Since there are many parameters that can vary, this
analysis will use a range of potential interference values. The
limits will be set as follows:
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BIST CASB - minimum range of potential
interference to an AVM receiver

WIST CASE - maximum range of potential
interference to an AVM receiver.

5. The Worst Case offender to the AVM system is the Part
15.247 (spread sPectrum) device because those rules provide that
the spread spectrum transmitter can operate with up to 1 watt of
output power into a 6 dBi antenna, or 4 watts effective isotropic
radiated power ("BlRP"). The worst Case calculation will be
considered first:

Worst case AsSlUlJQtions:

AVM wideband receiver sensitivity

AVM receiver antenna gain
(known systems are using 8
to 10 dB antennas)

AVM receiver processing gain

AVM receiver "interference threshold"
(-110 sensitivity + 10 processing
gain + 10 acceptable interference level)

Part 15.247 transmitter power

Part 15.247 antenna gain

Frequency of interference

- 2 -

-110 dBm

10 dB

10 dB

-90 dBm

1 watt (+30 dBm)

6dB

908 MHz



It

USING STANDARD PATH LOSS BQUATIONs!' , THB WORST CASB
POTENTIAL INTERFBRENCB RADIUS IS 104 MILES.

Best Case Assumptions:

AVM wideband receiver sensitivity

AVM receiver antenna gain

AVM receiver processing gain

AVM receiver -interference threshold
(-100 sensitivity + 20 processing
gain + 10 acceptable interference level)

Part 15.247 transmitter power

Part 15.247 antenna gain

Frequency of interference

-100 dBm

8dB

20 dB

-70 dBm

1 watt (+30 dBm)

6dB

908 MHz

USING STANDARD PATH LOSS BQUATIONS, THE BEST CASE
POTENTIAL INTERFERENCE RADIUS IS 8.2 MILES.

11 The Path loss equation used was as follows:

Rp • 10 log (Tp cf l~o l0'fo )

.016 'W
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